Involvement of M1 muscarinic receptors in the initiation of cholinergically induced epileptic seizures in the rat brain.
The present study was designed to determine the types of acetylcholine receptors involved in the initiation of epileptic seizures from the zona incerta and surrounding structures by cholinergic stimulation in rats. Unilateral intracerebral microinjection of the mixed muscarinic and nicotinic agonist carbachol (3 micrograms) produced generalized seizures in 12 of 20 rats studied. Local pretreatment with equimolar doses of acetylcholine receptor antagonists was used as a method of determining the receptor type involved in the initiation of cholinergically induced seizures in the rat diencephalon. Pretreatment with the M1 muscarinic receptor antagonist, pirenzepine (7 micrograms), abolished carbachol-induced seizures in 91% of the animals tested. The M2 muscarinic receptor antagonist, methoctramine (12 micrograms) and the nicotinic receptor antagonist, mecamylamine (3 micrograms), were relatively ineffective in antagonizing seizures in 9% and 27%, respectively. The results suggest that M1 muscarinic receptors are preferentially involved in the initiation of generalized epileptic seizures in the basal diencephalon of the rat.